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ABSTRACT 

Multiple  sclerosis  (MS)  is  a  severe  disabling  and 
demyelinating  disease  of  the  nervous  system.  Its 
etiology  involves  profound  genetic  component.  The 
latest  contender  known  to  have  been  correlated  with 
MS  is  protein  tyrosine  phosphatase  receptor-type  C 
(PTPRC  or  CD45);  however,  to  date  its  role  remains 
contentious.  The  aim  of  the  current  study  was  to 
examine  the  association  of  functionally  significant 
exon  4  C77G  polymorphism  of  CD45  with  MS  in 
Kashmiri  population  from  Indian  subcontinent.  The 
preliminary  findings  of  our  study  revealed  absence  of 
C77G  in  majority  of  the  cases  as  well  as  controls. 
These  findings  strongly  suggest  that  the  alterations  in 
CD45  are  sporadically  associated  with  the  genesis  of 
MS.  In  conclusion,  results  from  our  study  are  in 
accordance  with  some  of  the  international  studies; 
however,  more  studies  with  large  datasets  from 
Kashmir  as  well  as  other  ethnic  populations  are 
warranted  to  validate  the  above  preliminary  findings 
and  demonstrate  the  role  of  CD45  C77G 
polymorphism  in  MS  pathogenesis. 
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I.  INTRODUCTION 

Multiple  sclerosis  (MS)  is  a  chronic  autoimmune 
inflammatory  disease  which  primarily  affects  central 
nervous  system  (CNS)  of  the  body.  Owing  to  its 
inexplicable  etiology,  it  has  been  found  to  develop 
due  to  complex  interactions  between  environmental 
and  genetic  factors;  however,  genetic  components 
seem  to  play  a  major  rule  in  its  pathogenesis  [1-3]. 
The  variations  in  different  candidate  genes  of  MS  play 
an  important  role  in  disease  susceptibility  [4],  By  and 
large  MS  susceptibility  has  been  linked  to  the  Major 
Histocompatibility  Complex  (MHC)  [5,  6],  although 
there  are  other  genes  as  well  which  have  been  found 
to  be  associated  with  its  development  [7,  8], 
Incidentally,  few  previous  studies  have  reported  a 
polymorphism  in  exon  4  of  protein  tyrosine 
phosphatase  receptor-type  C  (PTPRC  or  CD45), 
which  results  in  replacement  of  C  to  G  at  nucleotide 
77  [9-11];  albeit  it  is  not  conclusive  and  it  has  been 
complicated  due  to  controversial  data  from  some 
studies  [12-15],  CD45  [OMIM  151460;  Entrez  Gene 
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5788]  is  located  on  chromosome  1  at  position  q3 1 .3- 
q32.1  and  belongs  to  the  family  of  protein  tyrosine 
phosphatase  (PTP).  It  plays  a  critical  role  in 
regulating  protein-tyrosine  kinases  involved  in  signal 
transduction  thereby  activating  T  and  B  cells  [16,  17]. 
Keeping  in  view  its  essentiality  for  the  functioning  of 
immune  system,  we  investigated  the  association 
between  CD45  and  MS  in  an  Indian  population, 
covering  the  patients  from  Kashmir  region. 

II.  Materials  and  Methods 

2.1  Study  participants 

A  total  of  20  unrelated  MS  patients  from  Kashmir 
region  of  India  were  recruited  for  the  present  study 
from  the  In  Patient  Department  (IPD)  and  Out  Patient 
Department  (OPD)  of  the  Department  of  Neurology, 
Sher-I-Kashmir  Institute  of  Medical  Sciences 
(SKIMS),  Soura,  Kashmir,  India;  following  the  proper 
ethical  procedures  of  the  hospital.  All  the  MS  cases 
were  relapsing-remitting  (RR)  type  and  diagnosis  was 
made  by  the  neurologist  (RA)  according  to  2010 
Revised  McDonald  Diagnostic  criteria  [18].  The  local 
Institutional  Ethics  Committee  of  SKIMS  reviewed 
and  approved  this  study  (No.  SKIMS  1  31/IEC- 
SKIMS/2013-6380).  Informed  consent  was  acquired 
from  all  subjects  prior  to  enrolment.  All  procedures 
performed  with  human  participants  and  their  samples 
were  in  accordance  with  the  ethical  standards  of  the 
institutional  research  committee  and  1964  Helsinki 
declaration  and  its  later  amendments  or  comparable 
ethical  standards. 

2.2  Blood  sample  collection  and  DNA  extraction 

2  ml  of  whole  peripheral  venous  blood  was  collected 
from  the  RRMS  cases  and  controls  in  EDTA  coated 
Vacutainer  tubes  (ADS  Hitech  Polymers,  India)  and 
stored  at  -80°C  before  processing  for  DNA  extraction. 
Blood  samples  were  also  collected  from  healthy 
individuals  from  the  same  geographic  area  to  serve  as 
controls.  Genomic  DNA  was  extracted  from  the  blood 
leukocytes  by  using  DNeasy®  Blood  &  Tissue  Kit 
(Qiagen,  Germany),  according  to  the  manufacturer’s 
enclosed  protocol  and  its  integrity  and  specificity  was 
checked  on  0.8%  agarose  gel  by  comparing  with  1  kb 
DNA  ladder  (Fermentas,  USA).  The  concentration  of 
extracted  DNA  samples  was  determined  by  using 
NanoDrop™  Spectrophotometer  (Thermo  Fisher 


Scientific,  USA)  and  stored  at  -20°C  till  further 
processing. 

2.3  CD45  amplification 

The  amplification  of  CD45  exon  4  was  performed 
using  the  newly  designed  primer  sequences  (Forward 
Primer:  5'  GCAAAGATGCCCAGTGTTCC  3'  and 
Reverse  Primer: 

5'  TTGTGTGCCAACCTGTGGTA  3').  PCR  was 
carried  out  in  thermal  cycler  (Benchmark  TC9639, 
USA),  at  respective  annealing  temperatures  (Tm)  of 
primer  sets  obtained  after  optimization,  in  a  reaction 
volume  of  50  pi  containing  50-100  ng  of  genomic 
DNA,  0.2  mM  dNTPs  (Thermo  Scientific,  USA),  lx 
Phusion  HF  Buffer  (New  England  Biolabs,  Inc.  USA), 
1U  of  Phusion  DNA  Polymerase  (New  England 
Biolabs,  Inc.  USA)  and  0.4  pM  of  each  primer 
(Imperial  Life  Sciences,  India).  Amplification  was 
performed  by  initial  denaturation  at  98°C  for  5  min, 
followed  by  30  cycles  of  denaturation  at  98°C  for  30 
s,  annealing  at  57°C  for  45  s,  extension  at  72°C  for  1 
min  and  a  final  extension  at  72°C  for  5  min,  after  the 
last  cycle.  The  specificity  of  amplified  products  was 
checked  by  analyzing  on  1.5%  agarose  gel  and 
comparing  with  100  bp  DNA  ladder  (Thermo  Fisher 
Scientific,  USA).  Purification  of  PCR  products  was 
done  by  using  the  GenElute™  Gel  Extraction  Kit 
(Sigma-Aldrich,  USA),  according  to  the 
manufacturer’s  instructions  and  samples  were  then 
stored  at  -20°C  till  sequencing. 

2.4  Sequencing 

For  examining  C77G  polymorphism  in  CD45,  the 
amplified  products  were  sequenced  commercially 
through  the  services  of  SciGenom  Labs,  Pvt.,  Ltd., 
Kerala,  India  (http://www.scigenom.com).  Nucleotide 
sequences  of  the  amplicons  were  viewed  and  analyzed 
for  alterations  by  comparing  with  NCBI  reference 
sequence  using  ClustalX  Version  2  [19,  20],  Chromas 
Pro  Version  1.49  beta  2 

(http://www.technelysium.com.au)  and  Finch  TV 
(http://www.geospiza.com).  Databases  such  as 
Human  Gene  Mutation  Database  (HGMD; 
http://www.hgmd.cf.ac.uk),  NCBI's  SNP 

(http://www.ncbi.nlm.nih.gov/snp)  and  PubMed 
databases  (http :  //www  .ncbi .  nlm.nih.  go  v/pubmed) 

were  consulted  for  the  detection  of  C77G. 


@  IJTSRD  |  Available  Online  @  www.ijtsrd.com  |  Volume -1  |  Issue  -  6  |  Sep  -  Oct  2017 


Page:  1334 


International  Journal  of  Trend  in  Scientific  Research  and  Development  (IJTSRD)  ISSN:  2456-6470 

III.  Results  and  Discussion 

The  present  study  comprised  of  20  RRMS  patients  as  well  as  controls  from  the  Indian  data  set,  covering  the 
patients  from  its  northern  region  Kashmir.  All  the  subjects  were  of  the  Kashmiri  ethnicity.  Agarose  gel 
electrophoresis  revealed  successful  extraction  of  DNA  from  blood  samples  of  both  cases  as  well  as  controls 
(Fig.  1).  The  extracted  DNA  was  used  as  a  template  for  amplification  of  CD45  gene  and  PCR  products  on 
analysis  showed  specific  bands  on  the  agarose  gel  as  per  expected  size  of  199  bp  (Fig.  2).  After  analysis  of 
sequence  alignment  and  chromatograms  of  nucleotide  sequences  of  samples,  C77G  was  found  to  be  absent  in 
cases  as  well  as  controls  (Fig.  3). 


Figure  1.  Representative  0.8%  agarose  gel  showing 
DNA  extracted  from  study  subjects.  2  pi  (100-200 
ng/pl)  of  each  sample  was  loaded  in  each  well.  [Lane 
M  shows  separation  pattern  of  1  kb  ladder;  and  lanes 
1  to  5  show  genomic  DNA], 


Figure  2.  Representative  1.5%  agarose  gel  showing 
specific  PCR  amplification  product  of  CD45  (199  bp) 
in  study  subjects.  2  pi  (100-200  ng/pl)  of  each 
sample  was  loaded  in  each  well.  [Lane  M  shows 
separation  pattern  of  100  bp  ladder;  and  lanes  1  to  8 
show  desired  product]. 


(a) 


Figure  3.  Representative  sequence  chromatograms  showing  the  absence  of  CD45  C77G  polymorphism  in  MS 

case  (a)  and  control  (b). 
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The  development  of  MS  is  a  complex  and  multi¬ 
factorial  process  mediated  by  various  genetic  and 
environmental  factors  involving  numerous  related 
pathways  [1,  3,  8,  21].  It  has  been  seen  that  genetic 
alterations  contribute  to  the  genesis  of  MS  [8].  To  a 
large  extent,  progress  has  been  attained  in  recognizing 
the  candidate  genes  and  gene  defects  that  underlie 
inherited  predisposition  to  MS.  Therefore,  screening 

of  MS  candidate  genes  for  genetic  variations  can 
further  clarify  the  relationship  between  genetics  of 
MS  and  its  development.  Even  though  there  is  paucity 
of  reports  on  the  association  between  MS  and  CD45, 
some  previous  studies  have  reported  C77G 
polymorphism  in  exon  4  of  CD45  among  MS  patients 
from  different  ethnic  backgrounds  [9-11].  Keeping  in 
view  the  association  between  C77G  polymorphism  of 
CD45  with  MS,  we  screened  this  variant  in  ethnic 
cohort  of  Kashmiri  patients  as  our  population  being 
small,  isolated,  and  containing  conserved  gene  pool 
makes  it  a  right  candidate  for  gene  analysis  study. 
Sequence  analysis  indicated  that  no  alteration  exists  in 
CD45  in  MS  patients  from  Kashmir  valley  of  India. 
This  study  strongly  suggests  that  alterations  present  in 
MS  patients  vary  from  population  to  population  and  it 
can  be  inferred  that  alterations  found  in  one 
population  may  not  be  necessarily  present  in  MS 
patients  from  other  geographic  area  as  both 
environmental  as  well  as  genetic  factors  influence  MS 
development.  Thus,  it  can  be  suggested  that 
alterations  in  CD45  are  infrequently  associated  with 
the  genesis  of  MS  and  its  association  with  MS 
susceptibility  strongly  depends  on  environmental 
factors. 

IV.  Conclusion 

To  the  best  of  our  knowledge,  this  is  the  first  study 
from  India  in  which  we  examined  the  presence  of 
C77G  polymorphism  in  CD45  gene  in  Kashmiri 
population.  Our  preliminary  findings  clearly  revealed 
absence  of  C77G  polymorphism  in  MS  patients  as 
well  as  controls.  However,  keeping  in  view  primary 
limitation  of  our  study  due  to  very  small  sample  size, 
it  becomes  mandatory  to  validate  our  findings  by 
taking  into  account  large  datasets  from  Kashmir 
region  of  India. 
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